Cosmos DB
get started with NoSQL on Azure
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RECENTLY DURING THE
JOB INTERVIEW

OK.
You are an
expert in NoSQL.
Are there any other
technologies you
know weli?

oxod p %eeb

NoXML,
NoUML,
NoWSDL,
NoSAP,
NolBM, ...
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ernsthafte BerUhrungen ...

Data Pipeline: The simplified data pipeline for this initiative is as shown in Figure 5.10:
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Figure 5.10: Data pipeline for initiative 2
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RECORDED AT MVP GLOBAL SUMMIT

https://www.youtube.com/watch?v=WCY3KU8XrmY .het - CDE


https://www.youtube.com/watch?v=WCY3KU8XrmY

Agenda:

NoSQL vs. RDBMS
Provision Cosmos DB
Demo Import & Query
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NoSQL vs. Relational DBMS

Vereinfachte Anwendungsentwicklung
» schemalose Daten

* Open-Source-APlIs

* mehrere SDKs

https://docs.microsoft.com/de-de/azure/cosmos-db/relational-nosql

https://docs.microsoft.com/de-de/azure/cosmos-db/introduction .het - CDE


https://docs.microsoft.com/de-de/azure/cosmos-db/introduction
https://docs.microsoft.com/de-de/azure/cosmos-db/relational-nosql

NoSQL vs. Relational DBM

"OrderId": 1,
"OrderDate": 1574161910220,
"FirstName": "John",

"LastName": "Smith",
"Address": "10 Street",
"City": “City~,
"States “VA",
"OrderDetails": [

{
"UnitPrice": 7.99,
"OrderDetailId": 2,
"Quantity": 1,
"ProductId": 259694,
"OrderId": 1

3

{
"UnitPrice": 7.99,
"OrderDetailId": 3,
"Quantity": 1,
"ProductId": 295693,
"OrderId": 1

}

1
"id": "795c50dc-1a83-11lea-bf07-00163ee85f66",

" rid": "VdgtAK230MANAAAAAAAAAA==",

"_self": "dbs/VdgtAA==/colls/VdgtAK230MA=/docs/VdgtAK230MANAAAAAAAAAA==/",
" _etag": "\"370017e1-0000-1100-0000-5df770f20000\"",

"_attachments": "attachments/",

¥ _ts": 1576497394

https://docs.microsoft.com/de-de/azure/cosmos-db/relational-nosql

Orders (dbo)

% OrderlD
OrderDate
FirstName
LastName
Address
City
State
PostalCode
Country
Phone

Total

OrderDetails (dbo)

% OrderDetaillD
OrderlD
Productld
UnitPrice
Quantity
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https:///
https://docs.microsoft.com/de-de/azure/cosmos-db/relational-nosql

5 different APlIs

Azure Cosmos DB

Microsoft's globally distributed, massively scalable, multi-model database service
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https://azure.microsoft.com/de-de/blog/azure-cosmos-db-database-for-intelligent-cloud-intelligent-edge-era/

Capacity mode

Provisioned
 Standard
« Autoscale

Serverless
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Capacity mode

Provis itme(f mr( uc H put
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() Guaranteed throughput
@ Guaranteed low latency
@ Guaranteed availability
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Capacity mode
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Capacity mode

Autoscale provisioned throughput

unused
capacity

Serverless
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Capacity mode

PrOViSioned Standard ‘I " "l

Provisioned

+ Sta nda rd throughput
« Autoscale

Serverless ﬁ” ' ll l
| |

Autoscale

https://docs.microsoft.com/de-de/azure/cosmos-db/throughput-server .het - CDE


https://docs.microsoft.com/de-de/azure/cosmos-db/throughput-server

Request-Units RU

Database operations consume

Usage is expressed in Request Units & varlabla muimmbior of BUs

= BE B v
} ; ' Read = %
O & S : 1RU
% Memory % CPU % IOPS . = % Ty %
' Insert =
=] 5
CL ; Upsert = N --- [
Request Unit (RUs) E Delete = % -ee %

Query

L
L

Variable number of RUs
https://docs.microsoft.com/de-de/azure/cosmos-db/request-units .net-CDE



https://docs.microsoft.com/de-de/azure/cosmos-db/request-units

Replicate data globally

West Central US

.net - CEE



Distribute

data

globally

-------
o®™

: Application
West US e
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1] 8] (9
Web Tier

Azure Cosmos DB

Mobile

i
(2] (2] (8]

Middle Tier

Azure Cosmos DB

https://docs.microsoft.com/de-de/azure/cosmos-db/distribute-data-globally
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Azure Cosmos DB
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https://docs.microsoft.com/de-de/azure/cosmos-db/distribute-data-globally

High
availability

. . Physical Partition
Tables Graphs

=) () O
Containers

Forwarder

Partition Set

: _.'; Region 1

™| ‘,.-., -
TN N TN RN N

Region 2

. N e - -

- Redundancy across regions
]

Local distribution - Redundancy within regions

R ..L-.A.*
Region n

Global distribution

https://docs.microsoft.com/de-de/azure/cosmos-db/high-availability .net - CDE


https://docs.microsoft.com/de-de/azure/cosmos-db/high-availability

Demo




Demo

Azure Cosmos DB Data Migration Tool

Target Information

Welcome
Source Information
Target Information
Advanced
Summary

Results

Microsoft®

SQL Server

Specify target information

Export to:

| Azure Cosmos DB - Sequential record import |

Connection String &
|E92I)rbSKeGekOrEerPINGszjﬂUfKGpREQsmc-

Collection

Power Bl Desktop
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Comparing NoSQL vs. RDBMS

Document Database Relational Database
Collections Tables

Properties Columns

Documents Rows

Denormalized Normalized
Schema-less Declarative Schema
No referential integrity Referentail integrity

https://docs.microsoft.com/de-de/azure/cosmos-db/account-databases-containers-items
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https://docs.microsoft.com/de-de/azure/cosmos-db/account-databases-containers-items

Collections” and ,Containers”

O Why GitHub? Team Enterprise Explore Marketplace Pricing

E MicrosoftDocs / mvp-hackadoc-2018

Cosmos DB - Change instances of “collection” to “container” #33

(@Yol mimigl opened this issue on 7 Mar 2018 - 2 comments

O mimigl commented on 7 Mar 2018

When Cosmos DB was known as DocumentDB, each database contained one or more collections. Mow, with Cosmos DB a database

can contain a graph, a table, or a collection- and the term we've chosen to refer to these ] EERESTIETL S, So all core concept
docs, that apply to all Azure Cosmos DB data models, should be updated to use the term "container” instead of "collection” so that
they apply to tables, graphs, and containers equally.

One topic that | know needs to be fixed is hitps:)//docs.microsoft.com/en-us/azure/cosmos-db/request-units, but there are mare.

If a topic applies specifically to SQL APl or MongoDEB AP, the term collection is still fine. If a topic applies to Table APl or Cassandra

AP, the term table is still fine. And if the topic applies to the Graph AP, the term graph is fine. Only docs that apply to all APls should
use the term "container”.

https://github.com/MicrosoftDocs/mvp-hackadoc-2018/issues/33 .net - CDE!


https://github.com/MicrosoftDocs/mvp-hackadoc-2018/issues/33

System properties

1
"id": "1™,
" rid": "9cNAALEU-KcCAAAAAAAAAA==""
" zelf": "dbs/9cN4AA==/colls/9cNAALEU-Kc=/docs/9cNAALEU-KcCAAAAAAARAA==/",
" _etag": "\"8288bl7e-86008-8Cc88-8800-0868T462486884 """,
" attachments": "attachments/",
" ts": 1611613732

(U o I I o T Y (NS R W [ S S

_rid ,Container ID"
_self = ,individual address”
_etag ,unigue identifier”

ts = ,timestamp” since 1.1.1970

https://docs.microsoft.com/de-de/azure/cosmos-db/account-databases-containers-items .net-CDE



https://docs.microsoft.com/de-de/azure/cosmos-db/account-databases-containers-items

SQL Statements

O
SQL API Scale [tems Cuery 1 b
v w
£ VerlagDemo Collapse Tree pELECT 5.VerkaufDatum
Scal s S.VerkaufStueck
cale s. Vertreter.ID

¥

3
- Cales 4 » s.Vertreter.Name
5 FROM 5ales s
ltems & join s.Vertreter v
Settings
¥ Stored Procedures

b User Defined Functions -

b T ;
Triggers Results  Query Stats

1-5
[
1
"VerkaufDatum": "2889-85-87T00:00:00.0000000" ,
"VerkaufStueck™: 23,
"ID": 1,
"Name": "Wabnegg"
Is
1
"VerkaufDatum": "2889-85-14T0:00:00.0000000" ,
"VerkaufStueck™: 28,
"ID": 1,
"Name": "Wabnegg"
Is

https://docs.microsoft.com/de-de/azure/cosmos-db/sql-query-join .het - CDE


https://docs.microsoft.com/de-de/azure/cosmos-db/sql-query-join

QL Statements

SQL API © Scale ltems Cuery 1 Cuery 2 *
¥ ® VerlagDemo 1 SELECT s.VerkaufDatum
2 y» s.VWerkaufStueck
Scale 3 , s.Buch.Buchtitel
- Sales 4 s @.Name as Autorenname
5 , s5.Buch.Preis
[tems a8 , b.Preis * s.Verkaufstueck as Umsatz
Settings 7 FRO.H Sales s
3 Jjoin z.Buch b
¥ Stored Procedures 9 join  s.Buch.Autor a
18 WHERE Contains {s.Buch.Buchtitel, "Windows"™)
» User Defined Functions
4 Triggers
Results  Cuery Stats
1-5
[
i
"WerkaufDatum™: "2889-85-87T28:00:008 ., 08088828",
"WerkaufStueck": 23,
"Buchtitel™: “"Konfigurieren won Windows Server 2888 Active Directory™,
"Autorenname™: "Holme",
"Preis": 79,
"Umsatz": 1817
}J
{
"VerkaufDatum™: "2809-85-14Tae:00:00,0000008",
"WerkaufStueck": 28,
"Buchtitel": “"Konfigurieren wvon Windows Server 2888 Active Directory”,
"Autorenname”: "Holme",
"Preis™: 79,
"Umsatz™: 1588
Iy
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Modeling data

Wann Sie einbetten sollten

Verwenden Sie in der Regel eingebettete Datenmodelle in den folgenden Fillen:

¢ 7wischen Entitdten gibt es contained -Beziehungen.

e Zwischen Entitdten gibt es eins-zu-viele -Beziehungen.

¢ Es gibt eingebettete Daten, die sich selten dndern.

® Fs gibt eingebettete Daten, die nicht grenzenlos wachsen.

e Es gibt eingebettete Daten, die hdaufig gemeinsam abgefragt werden.

(D) Hinweis

In der Regel bieten denormalisierte Datenmodelle eine bessere Leseleistung .

https://docs.microsoft.com/de-de/azure/cosmos-db/modeling-data .net - CDEI


https://docs.microsoft.com/de-de/azure/cosmos-db/modeling-data

stored-procedures

/github.com/Azure/azure-cosmosdb-js-server/blob/master/samples/stored-procedures/’

O Why GitHub? Team Enterprise Explore Marketplace Pricing

& Azure / azure-cosmosdb-js-server

<> Code () 1ssues 29 171 Pull requests 5 () Actions [ Proj

1 master ~ azure-cosmosdb-js-server / samples / stored-procedures

~

- aliuy Add samples for unique constraint (as a pre-trigger) and sum (as a st...

Ax 1 contributor

84 lines (71 sloc) 3.88 KB

* This is executed as a stored procedure to compute the sum of a spe
* To avoid script timeout on the server when there are lots of docum
* gach batch sums the value of the specified feature in the batch do
* The script is run multiple times, starting from empty continuation

* then using continuation returned by last invocation script until c

param {String} feature - Feature to be aggregated (required).

@param {String} filterQuery - Optional filter for query (e.g. “SE

* @param {String} continuationToken - The continuation token passed

/

function sum{feature, filterQuery, continuationToken) {

const ERROR_CODES =
BAD_REQUEST: 4@,
NOT_FOUND: 484,
CONFLICT: 489,
RETRY_WITH: 4449,
NOT_ACCEPTED: 499

s

Sum.js

ects ) Security [+ Insights

/sumjs /<> Jumpto~

Latest commit a7a2dbs on 14 Jun 2016 O History

cified feature in a collection.
ents (188K+), the script is executed in batches,
cs and returns continuation token.

3

ontinuation returned by the script iz null/empty string.

ECT * FROM docs WH 'food'"}.

by request, continue counting from this token.

E docs.categor

https://qgithub.com/Azure/azure-cosmosdb-js-server/blob/master/samples/stored-procedures/sum.js

Raw

...@‘

Sign in | Sign up |

<& Watch

Go to file o2

Elame

&7 0
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https://github.com/Azure/azure-cosmosdb-js-server/blob/master/samples/stored-procedures/sum.js

Index-overview

= Abfragen mit Indizes

Die wahrend der Indizierung der Daten extrahierten Pfade vereinfachen das Suchen im Index bei der Verarbeitung einer Abfrage.
Durch einen Abgleich der WHERE -Klausel einer Abfrage mit der Liste der indizierten Pfade ist es maglich, sehr schnell die Elemente zu

ermitteln, die dem Abfragepradikat entsprechen.

Betrachten Sie beispielsweise die folgende Abfrage: SELECT location FROM location IN company.locations WHERE

location.country = 'France’. Das Abfrageprddikat (nach Elementen filtern, die an beliebiger Stelle .France” als Land oder Region

enthalten) wiirde dem Pfad entsprechen, der rot hervorgehoben ist:

headquarters exports

locations

employees

Belgium

country

Germany

https://docs.microsoft.com/de-de/azure/cosmos-db/index-overview

.net - CDE
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https://docs.microsoft.com/de-de/azure/cosmos-db/index-overview

Consistency levels

Strong Bounded Staleness Session Consistent Prefix Eventual

Stronger Consistency 5 Weaker Consistency

Higher availability, lower latency, higher throughput

Ed Ly
=l SRS R A
EG ) L)

https://docs.microsoft.com/de-de/azure/cosmos-db/consistency-levels .het - CDE



https://docs.microsoft.com/de-de/azure/cosmos-db/consistency-levels

Comparing NoSQL vs. RDBMS

Document Database

BASE

Basic Availability
» The database appears to work most of the time.

Soft-state
» Stores don't have to be write-consistent, nor do different replicas have to be mutually

consistent all the time.

Eventual consistency
+ Stores exhibit consistency at some later point (e.g., lazily at read time).

Relational Database

ACID

Atomic
+ All operations in a transaction succeed or every operation is rolled back.

Consistent
+ On the completion of a transaction, the database is structurally sound.

Isolated
» Transactions do not contend with one another. Contentious access to data is moderated by

the database so that transactions appear to run sequentially.

Durable
* The results of applying a transaction are permanent, even in the presence of failures.

.net - CDE
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Pick Two!

8\ p

cpP
Consistency HB Partition Tolerance
Commuts are alomic across the MongoDB Only a total network failure
entire distributed system, Redis can cause the system 1o
MemcacheDB respond incorrecty.
BigTable-like systems

https://saipraveenblog.wordpress.com/2015/12/25/cap-theorem-for-distributed-systems-explained/

.net - CDE
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https://saipraveenblog.wordpress.com/2015/12/25/cap-theorem-for-distributed-systems-explained/

Tools

Data migration tool

https://docs.microsoft.com/en-us/azure/cosmos-db/import-data

Azure Storage Explorer (saL + Table)

Robo 3T (mongo)

MongoDB Compass

.net - CDE
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https://docs.microsoft.com/en-us/azure/cosmos-db/import-data

Quick start

Quick start

Congratulations! Your Azure Cosmos DB account was created.

MNaow, let's connect to it using a sample app:

Choose a platform

MET  Xamarin Java MNode,js Python

Choose to setup with either notebook or download .NET app

A Add container & work with data using notebook

You can get started with Cosmos DB for a simple one click setup using notebook. A sample container, NET app will be setup for you to query and edit your data.

Setup with notebook

B Step 1: Add a container

"lterns" container has been created with 10GB storage capacity and 400 Request Units per second (RU/s) throughput capacity, for up to 400 reads/sec. Estimated hourly bill: $0.033 USD

Step 2: Download and run your .NET app

We created a sample .NET app connected to your "ltems" container. Download, extract, build and run the app.

Step 3: Work with data

Query and edit your data, add stored procedures, and more using Data Explorer.

Open Data Explorer

https://docs.microsoft.com/de-de/azure/cosmos-db/sql-api-sdk-dotnet .net-CDE



https://docs.microsoft.com/de-de/azure/cosmos-db/sql-api-sdk-dotnet

Process: [5044] dotnet.exe - Lifecycle Events ~ Thread: Stack Frame: -

Program.cs & X [alslsRTil] Diagnostic Tools

[#] CosmesGettingStarted (netcoreapp2. ) ~ | "% CosmosGettingStarted Tutorial. Program -2, DeleteFamilylternAsync() £ o S S - R R
248 Console.Writeline("\tRead {@}\n", family});
249 } Diagnestics session: 14 seconds
258 } I 10s I
2?_ } C o 4 Events
252 = /1 </QueryItemsAsync>
253 n
254 // <ReplaceFamilyTtemAsync> B C\Program Files\dotnet\dotnet.exe — [m] > 4 Process Memory (MB) v
255 = // <summary> 34 34
256 Replace an item in the container S... 2
257  summary>
se: ToDolList

258 = private async Task ReplaceFamilyItem 0 a
259 { 4 CPU (% of all processors)
2608 yv> wakefieldFamilyResponse = g 100 100
261 wakefieldFamilyResponse.Resource; |

// update registration status from false to true{lIUisigs 0 0

s itemBody.IsRegistered = true;
265 /f update grade of child

itemBody.Children[@].Grade = 6; Summary Events Memory Usage CPU Usage

/f replace the item with the updated content Eiems

269 wakefieldFamilyResponse = await this.container.R[G{Slalghl *2 Show Events (0 of 0)

270 Console.Writeline("Updated Family [{@},{1}].

271 } Memeory Usage

E:E T /f </ReplaceFamilyItemAsync> Take Snapshot

273

274 /! <DeleteFamilyItemfsync> CPU Usage

275 = <summary> .

276 // Delete an item in the container - Rl
! </ summary>

278 = private async Task ()

279 {

2868 var partitionKeyValue = "Wakefield";

281 var familyId = "Wakefield.7";

282

// Delete an item. Note we must provide the part
V' = await container.Deleteltem am1lyTd,new partitionkeyValue));
teLine("Deleted Family [{@},{1}]\n", partiticnKeyValue, familyId);

285 Conso
286 } .
- [ PR DTS Sy S

100% = ® Mo issues found X ] 2 Lm: 285 Ch: 13 SPC CRLF

.net - CDE_I
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uick start

Quick start

Congratulations! Your Azure Cosmos DB for MongoDB API account is ready.

Mow, let's connect your existing MongoDB app to it:

Choose a platform

s NET () Node,js i MongoDB Shell

P
=N

. Java @ Python Others

Connect your existing MongoDB app

Use the host and password below to connect to your new account. Stay secure by using TLS 1.2

HOST

| T 7 3smos01.mongo.cosmos.azure.com ID|
PORT

| 10255 n |
USERMNAME

| ibrik-cosmos01 [y |

PRIMARY PASSWORD
| havfaBtruBWyZmE2yUpSAOgjibcC8nm2elg ) ) B0hwk] TwklwOyMWaokg== My |

Check your driver specific 55L configuration in this article.

Questions? Contact us

.net - CDE
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https://github. /movcom/mikepfeifferieapp-documentdb

https://docs.microsoft.com/de-de/azure/architecture/guide/technology-choices/data-store-
overview

https://github.com/Azure/azure-cosmos-dotnet-v2/tree/master/samples

https://azure.microsoft.com/de-de/blog/announcing-general-availability-of-azure-cosmos-db-
reserved-capacity/
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https://github.com/mikepfeiffer/movieapp-documentdb
https://docs.microsoft.com/de-de/azure/architecture/guide/technology-choices/data-store-overview
https://github.com/Azure/azure-cosmos-dotnet-v2/tree/master/samples
https://azure.microsoft.com/de-de/blog/announcing-general-availability-of-azure-cosmos-db-reserved-capacity/

Azure Synapse Link

https://docs.microsoft.com/de-de/azure/cosmos-db/synapse-link
https://docs.microsoft.com/de-de/azure/cosmos-db/analytical-store-introduction
https://docs.microsoft.com/de-de/azure/cosmos-db/synapse-link-frequently-asked-questions

Transactional Store Analytical Store
Row store optimized for [ Column store optimized for
transactional reads and writes analytical queries
i
=
Machine learning
Operational |
Eai —— uf Cloud-Native HTAP Spaﬁg
*  — ; | - I > Big data analytics
Auto-Syne -
ym
I
A Azure saL
: Bl Dashboards
o Synapse Link )
€ Azure C DB @ i
, ure Cosmos =] Azure Synapse Analytics
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https://docs.microsoft.com/de-de/azure/cosmos-db/synapse-link
https://docs.microsoft.com/de-de/azure/cosmos-db/analytical-store-introduction
https://docs.microsoft.com/de-de/azure/cosmos-db/synapse-link-frequently-asked-questions
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.. bis zum nachsten event

N




.. jetzt einen schonen
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